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7KH656V\VWHP
7KH 'DQLVK 656 V\VWHP LV EDVHG RQ &3; PHDVXUHPHQWV DFFRUGLQJ WR >,62 @ XVLQJ VSHFLDO
HTXLSPHQW IRU H[DPSOH WKH WUDLOHU VKRZQ LQ )LJXUH  7KH V\VWHP ZDV HVWDEOLVKHG LQ  DV D ILUVW
JHQHUDWLRQ V\VWHP DQG LVVXHG DV D QDWLRQDO URDG VWDQGDUG LQ DQ DWWHPSW WR SURPRWH DQG HQFRXUDJH
GHYHORSPHQW DQG SURJUHVV VHH >.UDJK @ $ PDMRU UHDVRQ IRU LWV ZLGH DFFHSWDQFH LQ WKH 'DQLVK
DVSKDOWFRPPXQLW\ LV WKDW WKHV\VWHPZDVHVWDEOLVKHG LQDFORVHFRRSHUDWLRQEHWZHHQQDWLRQDODQG ORFDO




SURSHUWLHV KHZLOO QHHG WR GHFODUH D QRLVH FODVV DSSURSULDWH IRU WKH SURGXFW )RU WKH SUHSDUDWLRQ RI WKH
QHFHVVDU\GRFXPHQWDWLRQWKHSURGXFHUPXVWWHVWKLVSURGXFWRQDWULDOVHFWLRQZKLFKPHDQVWKDWKHPXVW
FRQVWUXFW D WULDO VHFWLRQZLWK WKH QHZSURGXFW DQGPHDVXUH&3;QRLVH OHYHOV7KHQRLVHPHDVXUHPHQWV
QHHG WREHSHUIRUPHGE\DQDSSURYHG WHVW ODERUDWRU\ZKLFKSDUWLFLSDWHV LQDQQXDO ILHOGFDOLEUDWLRQVVHH
6HFWLRQ  7KHPHDVXUHPHQW UHVXOWV DUH FRPSDUHGZLWK GHILQHG UHIHUHQFH QRLVH OHYHOV DQG WKH DVSKDOW
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&RPSRQHQWV
7KH656V\VWHPHQFRPSDVVHV







1RLVHFODVV $ % &








V\VWHPVZLWK QRLVH UHGXFLQJ SURSHUWLHV7KH V\VWHPGRHV KDYH OLPLWDWLRQV DQG VHYHUDO WRSLFV DUHEHLQJ






URDGV )RUPDLQWHQDQFH RI H[LVWLQJ URDGV WKH'DQLVK5RDG'LUHFWRUDWH XVHV QRLVH UHGXFLQJ SDYHPHQWV
ZKHQWKH\HDUO\DYHUDJHQRLVHOHYHO/GHQLQUHVLGHQWLDODUHDVRULQUHFUHDWLRQDODUHDVQHDUUHVLGHQWLDODUHDV
H[FHHGVG%7KHPXQLFLSDOLW\RI&RSHQKDJHQDQGRWKHU'DQLVKPXQLFLSDOLWLHVKDYHVLPLODUSROLFLHV
'DQLVK DVSKDOW FRQWUDFWRUV KDYH LVVXHGPRUH WKDQSURGXFW GHFODUDWLRQVPRVW RIZKLFK VWDWH D QRLVH









7KH 656 V\VWHP LV EDVHG RQ SDYHPHQW IXQFWLRQDO UHTXLUHPHQWV ZKHUHDV VWDQGDUG SDYHPHQW
VSHFLILFDWLRQV DUHEDVHGRQPL[ UHFLSHV7KLV FDXVHG VRPHFRQIXVLRQ LQ WKH ILUVW VHDVRQVZLWK WKH656
V\VWHPDQGWKHGHFLVLRQWUHHLQ)LJXUHZDVHVWDEOLVKHGWRDVVLVWGHFLVLRQPDNHUVZLWKOLPLWHGH[SHUWLVH
LQ DVSKDOW WHFKQRORJ\ >5RDGV @ ,Q VRPH FDVHV WHQGHULQJ GRFXPHQWV ZHUH VHHQ UHTXLULQJ IRU
H[DPSOH VWRQHPDVWLFDVSKDOW60$ZLWKPPQRPLQDOPD[LPXPDJJUHJDWHVL]HDQGDW WKHVDPH
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DVSKDOW LV DOVR DSSOLHG WR VRPH H[WHQW LQ )UDQFH *HUPDQ\ DQG RWKHU (XURSHDQ FRXQWULHV ZKLOH IRU
H[DPSOH LQ'HQPDUNSRURXVDVSKDOWXSWRQRZKDVRQO\EHHQXVHGRQDSXUHO\H[SHULPHQWDOEDVLV7KH
PDLQ UHDVRQ IRU WKH ODWWHU LV D IHDU RI GLIILFXOW ZLQWHU PDLQWHQDQFH ZLWK QXPHURXV IUHH]HWKDZ F\FOHV
,QVWHDGWKH'DQLVKSROLF\KDVEHHQWRDSSO\WKLQDVSKDOWOD\HUVZLWKVPDOOPD[LPXPDJJUHJDWHVL]HDQG
DQ RSHQ JUDGLQJ 9DU\LQJ PL[ GHVLJQV OHDGLQJ WR UHGXFHG WUDIILF QRLVH OHYHOV KDYH EHHQ GHYHORSHG LQ
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3URGXFWVGHFODUHGXQGHUWKH656V\VWHP
$WSUHVHQWWKLQOD\HUZHDULQJFRXUVHV\VWHPVZLWKWKHSURSHUWLHVVXPPDUL]HGLQ7DEOHDUHWKHPDLQ
W\SHV GHVLJQDWHG DV ³656 W\SHV´ 87/$& LV XOWUDWKLQ OD\HU DVSKDOW FRQFUHWH $& [R LV RSHQ JUDGHG
DVSKDOWFRQFUHWHZLWK[PPQRPLQDOPD[LPXPDJJUHJDWHVL]H60$LVVWRQHPDVWLFDVSKDOWDQG60$[
LV60$ZLWK[PPQRPLQDOPD[LPXPDJJUHJDWHVL]HSOXVDVPDOOSRUWLRQRIDODUJHUDJJUHJDWH90$LV



















%LWXPLQRXVELQGHU ±RUPRGLILHG 3RO\PHUPRGLILHG ±RUPRGLILHG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)LJXUH VXPPDULVHV WKH UHVXOWVRI&3;QRLVHPHDVXUHPHQWVFDUULHGRXWGXULQJ±E\ WKH
'DQLVK5RDG'LUHFWRUDWH RQZHDULQJ FRXUVHV DOO RIZKLFKZHUH DJHG OHVV WKDQ RQH \HDU DW WKH WLPH RI
PHDVXUHPHQW )RU HDFK W\SH RI DVSKDOW ZHDULQJ FRXUVH VKRZQ LQ WKH ODEHOV RQ WKH KRUL]RQWDO D[LV WKH
JUHHQ FROXPQ VKRZV WKH DYHUDJH YDOXH RI &3;'. (T  7KH HUURU EDUV PDUN WKH UDQJH RI WKH
PHDVXUHPHQWUHVXOWVDQGWKHODEHODWWKHERWWRPRIHDFKFROXPQJLYHVWKHQXPEHURIPHDVXUHPHQWUHVXOWV






7KH IRFXVRI WKLVSDSHU LVRQ WUDIILF QRLVH UHGXFWLRQDQGRQSDYLQJ WHQGHULQJFRQWUDFWLQJSURFHGXUHV
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RSWLPL]DWLRQ RI WKLQ DVSKDOW OD\HUV 7KH SURMHFW ZDV SRRO IXQGHG WKURXJK WKH (5$1(7 52$'
FRQVRUWLXPDQGFDUULHGRXWE\DFRQVRUWLXPFRQVLVWLQJRIWKH'DQLVK5RDG'LUHFWRUDWHWKH%HOJLDQ5RDG






SDUWLFXODU DV D UHQHZDEOH VNLQ RQ WRS RI D URDG FRQVWUXFWLRQ KDYLQJ VXIILFLHQW EHDULQJ FDSDFLW\ 7KH
SKLORVRSK\ LQ WKH SHUSHWXDO SDYHPHQW FRQFHSW LV WKDW WKH SDYHPHQW EDVH LV GHVLJQHG WR KDYH DOPRVW




XVHGGXH WR WKHQHHGVRI URDGDGPLQLVWUDWLRQV IRUFRVWHIIHFWLYHPDLQWHQDQFHRI WKH URDG LQIUDVWUXFWXUH
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DVSKDOW OD\HUV LQ JHQHUDO FRPH RXW VRPHZKDW EHWWHU WKDQ WKH UHIHUHQFHV LQPRVW UHVSHFWV IRU H[DPSOH
FRQFHUQLQJ FRVW XVH RI QDWXUDO UHVRXUFHV UROOLQJ UHVLVWDQFH DQG WUDIILF QRLVH HPLVVLRQ +RZHYHU





1RUHJXODU'DQLVK656SDYHPHQWKDVEHHQREVHUYHGXQWLO WKHHQGRILWVVHUYLFHOLIHVR WKHLU OLIHWLPH
FDQQRW EH GRFXPHQWHG 7KH 'DQLVK 5RDG 'LUHFWRUDWH DW SUHVHQW HVWLPDWHV WKH VHUYLFH OLIH RI VXFK
SDYHPHQWV WREHRQH \HDU VKRUWHU WKDQ WKDW RI VWDQGDUG'$&RU60$3UREOHPVZLWK WKLQOD\HU
ZHDULQJFRXUVHGXUDELOLW\KDYHEHHQHQFRXQWHUHG LQD IHZFDVHV$WSUHVHQW LW LVEHOLHYHG WKDW WKHVHDUH
DVVRFLDWHG ZLWK WKLQOD\HU ZHDULQJ FRXUVHV ODLG GXULQJ QLJKW WLPH LH LQ FROG FRQGLWLRQV RQ VXUIDFHV
ZKHUHWKHROGZHDULQJFRXUVHKDGEHHQUHPRYHGZLWKDFRDUVHPLOOLQJGUXP:KHQFRDUVHPLOOLQJGUXPV
DUHDSSOLHG WKHPLOOHGVXUIDFH WHQGV WREHVRURXJK WKDW WKHQRUPDODPRXQWRIDVSKDOWRI656W\SHV LQ
NJPPXVWEH LQFUHDVHG WRFRPSHQVDWH IRU WKLV URXJKQHVV)XUWKHUPRUH WKHPRLVWXUH VHQVLWLYLW\RI WKH
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5HF\FOLQJRIPDWHULDOVLVDQRWKHULPSRUWDQWHQYLURQPHQWDODVSHFW7REXLOGQRLVHUHGXFLQJWKLQDVSKDOW
ZHDULQJ FRXUVHV UHTXLUHV VWULFW FRQWURO RI WKH JUDGLQJ FXUYH ,Q UHDOLW\ WKLV LV RQO\SRVVLEOHZLWK YLUJLQ
DJJUHJDWH IUDFWLRQV 6XFK QRLVH UHGXFLQJ VXUIDFH OD\HUV DUH VR WKLQ WKDW ZLWK WKH PLOOLQJ DQG KDQGOLQJ







LQ WKH ILUVW JHQHUDWLRQ V\VWHP 7KLV VXSSOHPHQWDU\ FDOLEUDWLRQ SURWRFRO LV PDQGDWRU\ DQG KDV EHHQ
LQWURGXFHG WR HQVXUH WKDW GLIIHUHQW HTXLSPHQW ZLOO JLYH FRQVLVWHQW DQG FRPSDUDEOH UHVXOWV 7KH
PHDVXUHPHQWPHWKRGSURYLGHVDFRUUHFWLRQIRUWKHLQIOXHQFHRIWHPSHUDWXUHRQWKHUHVLOLHQFHRIW\UHVDQG
KHQFH RQ WKHPHDVXUHG QRLVH OHYHOV ,I DQ\ GLIIHUHQFHV EHWZHHQ UHVXOWV REWDLQHG E\ GLIIHUHQW SLHFHV RI
HTXLSPHQW DUH HQFRXQWHUHG LQ WKLV FDOLEUDWLRQ VXFK GLIIHUHQFHV DUH FRPSHQVDWHG IRU E\ D FRQVWDQW
DWWULEXWHG WR HDFK SLHFH RI HTXLSPHQW 7KH VXSSOHPHQWDU\ FDOLEUDWLRQ LV FDUULHG RXW E\ DQQXDO
PHDVXUHPHQWV RQ D QXPEHU RI VHOHFWHG UHIHUHQFH VHFWLRQVZLWK NQRZQSHUIRUPDQFH7ZR&3; WUDLOHUV
KDYHSDUWLFLSDWHGDQGPHDVXUHGVLPXOWDQHRXVO\LQWKHVHDQQXDOFDOLEUDWLRQPHDVXUHPHQWV7KHDVVLJQPHQW
RIFDOLEUDWLRQFRQVWDQWVLVDGPLQLVWHUHGE\DQH[SHUWJURXSXQGHUWKH'DQLVK5RDG6WDQGDUGV&RPPLWWHH




ZLWK WLPH 7KHUHIRUH D FODVVLILFDWLRQ YDOXH REWDLQHG IRU D QHZ ZHDULQJ FRXUVH V\VWHP PD\ QRW EH
FKDUDFWHULVWLFIRUWKHSDYHPHQWGXULQJLWVHQWLUHVHUYLFHOLIHWLPH

7KH H[SRVXUH RI URDG QHLJKERXUV WR WUDIILF QRLVH LV PRVW RIWHQ DVVHVVHG E\ FDOFXODWLRQ XVLQJ D
SUHGLFWLRQVFKHPH6XFKVFKHPHVDUHQRUPDOO\EDVHGRQGHIDXOWFRQGLWLRQVFRQFHUQLQJWKHURDGVXUIDFH
IRUH[DPSOHWKHPRVWFRPPRQO\XVHGSDYHPHQW$GYDQFHGSUHGLFWLRQVFKHPHVKDYHFRUUHFWLRQVRQHFDQ
XVH WR WDNHVSHFLDOSDYHPHQWFRQGLWLRQV LQWRDFFRXQWZKHQFDOFXODWLQJ WKHQRLVHH[SRVXUHIRUDVVHVVLQJ
WKHHQYLURQPHQWDOLPSDFWRIURDGWUDIILF$IHZRIWKHVHDUHPHQWLRQHGEULHIO\LQWKHIROORZLQJ

$IL[HG'DQLVKSUDFWLFHIRU WDNLQJDFWXDO URDGVXUIDFHFRQGLWLRQV LQWRDFFRXQW LQQRLVHPDSSLQJVWLOO
QHHGV WREHGHILQHG7KH'DQLVK5RDG'LUHFWRUDWHSROLF\ LV WR DSSO\ DQRLVH UHGXFLQJ SDYHPHQWZKHQ
FRQVWUXFWLQJDQHZURDGRUZKHQPDLQWDLQLQJWKHURDGQHWZRUN LQVXFKFDVHVZKHUHWKH\HDUO\DYHUDJH
QRLVH OHYHO/GHQ LQ UHVLGHQWLDO DUHDVRU LQ UHFUHDWLRQDODUHDVDVVRFLDWHGZLWK UHVLGHQWLDO DUHDVH[FHHGV
G%

7KH WUHQG LV WR DSSO\ D SDYHPHQW DYHUDJH OLIHWLPH QRLVH UHGXFWLRQ LQ WUDIILF QRLVH SUHGLFWLRQV7KLV
QRLVHUHGXFWLRQLVQRWQHFHVVDULO\WKHVDPHDVWKHFODVVLILFDWLRQYDOXHZKLFKLVEDVHGRQWKHLQLWLDOQRLVH
OHYHOUHODWLYHWRWKHUHIHUHQFHDGHQVHDVSKDOWFRQFUHWH$&GDJHG±\HDUV2QHRIWKHGLIILFXOWLHV





5HIHUHQFH LVPDGH WR >6DQGEHUJ @ IRU D VXPPDU\ RI SUDFWLFHV LQ D IHZ RWKHU FRXQWULHV ,Q WKH
1HWKHUODQGVZKLFK LV LQ WKHIRUHIURQWRQ WUDIILFQRLVHUHGXFWLRQSDYHPHQWVDUHFODVVLILHGYLDD³VXUIDFH
FRUUHFWLRQ´&URDG DSSOLHG LQQRLVH FDOFXODWLRQ7KH'XWFK V\VWHP UHTXLUHV63%PHDVXUHPHQWV DW ILYHRU
PRUH WULDO VHFWLRQVRQ DW OHDVW ILYHGLIIHUHQW VLWHV LQGLYLGXDO URDGZRUNV WRGHWHUPLQH&URDG7KHQRLVH
UHGXFWLRQ LV DVVXPHG WR EH WKH VDPH WKURXJKRXW WKH SDYHPHQW OLIHWLPH7KH%ULWLVK V\VWHP FRQFHUQLQJ
OLIHWLPH DYHUDJH QRLVHSHUIRUPDQFH LV EDVHGRQ WKH H[SHFWDWLRQ WKDW+$3$6SURFHGXUHVZLOO DVVXUH DQ
















$QRWKHUFKDOOHQJHZLOOEH WRHVWDEOLVKUHOLDEOH UHODWLRQVEHWZHHQ WKH&3;QRLVH OHYHOPHDVXUHGZLWK
WKHVH QHZ UHIHUHQFH W\UHV DQG WKH QRLVH OHYHOV SURGXFHG E\ YHKLFOHV GULYLQJ LQ QRUPDO WUDIILF 7KH









$ QDWLRQDO FRRSHUDWLYH HIIRUW KDV FUHDWHG D V\VWHP IRU WKH VSHFLILFDWLRQ RI QRLVH UHGXFLQJ DVSKDOW
ZHDULQJFRXUVHV7KHILUVWJHQHUDWLRQV\VWHPKDVEHHQDSSOLHGZLWKVXFFHVVVLQFH0RUHWKDQWKLUW\
SURGXFWVKDYHEHHQGHFODUHGXVLQJ WKHFRQFHSWZKLFK LVXVHGE\ERWK OHYHOVRI URDGDGPLQLVWUDWLRQV LQ
'HQPDUN2QH RI WKHPRVW LPSRUWDQW HOHPHQWV LQ WKH V\VWHP LV WKH ILHOGPHDVXUHPHQW RI QRLVH OHYHOV
XVLQJWKH&ORVH3UR[LPLW\PHDVXUHPHQWPHWKRG

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